Control of the heart rate by sympathetic nerves in cats.
Pre- and postganglionic sympathetic nerves were electrically stimulated and heart rate was recorded in chloralose-anaesthetised cats. The vagal nerves and white rami were cut on both sides. Electrical stimulation was performed with a 15- or 30-s train of 0.2-ms pulses at a frequency of 30 Hz. The control heart rate was 150 beats/min. Heart rate was increased when the T3 white ramus on the left (52 beats/min above control) and T3, T4 white rami on the right side (100 beats/min above control) were stimulated electrically. The magnitude of the heart rate increase declined when the neighbouring thoracic white rami were stimulated. The increase of the heart rate was caused by group B preganglionic fibres. Electrical stimulation of the sympathetic fibres in the right vagus nerve and the right inferior cardiac nerve increased the heart rate by 92 beats/min and by 67 beats/min above the control level respectively. Electrical stimulation of the left inferior cardiac nerve, the left middle cardiac nerve and the sympathetic fibres in the left vagus nerve resulted in an increase of the heart rate of 43 beats/min, 30 beats/min and 49 beats/min from the control level respectively. This indicates that a majority of the preganglionic cardiac sympathetic fibres, whose activity influences the heart rate, originate from the T3 and T4 segments of the spinal cord. The majority of the postganglionic cardiac sympathetic fibres which affect the heart rate are located in the vagal nerves.